ATTACHMENT 1 



Substitute Specification 



Application No. : 10/689,450 
Applicant : LEE, et al. 

Filed : October 20, 2003 

Title : DENSITY/SOLUTE MONITOR OF MULTI-MODALITIES AND 

SIGNAL PROCESSING SCHEME 



Art Unit : 3737 

Examiner : Jaworski, Francis J. 

Atty Docket No. : JLEE-0001-CP2 (formerly GC-523) 




1 Density/Solute Monitor of Multi-modalities and Signal Processing Scheme 

2 

3 This application is a continuation-in-part of U. S. Patent No. 6,740,036, filed October 1 8, 

4 2002 and issued on May 25, 2004, which claims the priority of U. S. Patent 6,485,427 B 1 , filed 

5 July 1 8, 2001 and issued on November 26, 2002, and U.S. Provisional Application 60/21 8,906, 

6 filed July 18,2000. 
7 

8 Field of the Invention 

9 This invention generally relates to a device and method for monitoring fluid properties, 

10 and specifically relates to a density/solute monitor having ultrasound probes for continuous 

1 1 monitoring of the ultrasound velocity of fluid in a biological or chemical processing system in 

1 2 order to determine fluid density, compressibility, solute concentration, and the fluid flow and a 

1 3 method for using the same wherein the probes are integrated with modality measurements such 

14 as optical absorbance, conductivity, impedance, magnetic resonance, radiation attenuation, and 

15 tracers of fluid. 
16 

17 Background 

1 8 Two classical methods of measuring density of a fluid include: 1 ) measuring the weight 

1 9 of fluid in a flask of fixed volume; and 2) employing the buoyancy of a density float for the 

20 assessment of fluid density. Both of these methods require collection of large samples from a 

21 fluid-processing device such as a pipeline or reactor for off-line measurements. For a given 

22 solution, density relates to the solute concentration of the solution. Although the density 

23 measurement is not specific to what solute is in the solution, these two density measurement 



